The effective encapsulation of a hydrophobic lipid-insoluble drug in solid lipid nanoparticles using a modified double emulsion solvent evaporation method.
Raloxifene HCl (RH), a selective estrogen receptor modulator (SERM), is indicated for the prophylaxis or treatment of postmenopausal osteoporosis. RH shows extremely poor bioavailability due to limited solubility and an extensive intestinal/hepatic first-pass metabolism. Solid lipid nanoparticles (SLNs) are valuable carriers that can enhance drug bioavailability. However, in the case of RH, the encapsulation of the drug in SLNs remains a challenge because of its poor solubility in both water and lipids. In this study, a series of RH-containing SLNs (RH-SLNs) were generated using a modified double emulsion solvent evaporation (DESE) method. Briefly, RH with various drug/lipid ratios was solubilized in the inner core of a double emulsion using different water/organic solvent mixtures. Our best formulation was achieved with the formation of negatively charged nanoparticles, 180nm in diameter, with an encapsulation and loading efficiency of 85% and 4.5%, respectively. It also showed a Fickian mechanism of the drug release in the basic dissolution media. Thermal analysis revealed a distinct decrease in the crystallinity of lipids and RH in comparison with the unprocessed materials. The results of a cell viability assay also showed a better antiproliferative effect of the drug-loaded SLNs versus the free drug solution. Thus, these results indicated that the modified DESE method could be proposed for the effective encapsulation of RH in SLNs with appropriate physicochemical and biological properties.